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(54) APPEARANCE INSPECTING METHOD AND DEVICE FOR ARTICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method having H 
the steps of imaging a designated portion of an 
inspected article by plural cameras, and taking the o 
images to be a single composite image in an image 
processing means to inspect the appearance of the 
article. 

SOLUTION: Designated portions W1, W2 f W3 of an 
inspected article W are imaged by plural cameras 10A, 
10B, 10C at the same time, image data 12A, 12B, 12C of 
the respective cameras imaged by the cameras are 
alternatively selected and switched to be a single 
composite image data 12X according to the coordinate 
position specified corresponding to the progress of 
pixels of a CCD cell to be taken in a single image 
processing means, and according to the single composite 
image, the article is inspected. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] About the visual-inspection method of goods, and 
equipment, this invention picturizes two or more appearance pictures of especially inspected goods with 
a camera, and relates to the visual inspection which incorporates this to an image processing system and 
performs it. 
[0002] 

[Description of the Prior Art] Carrying out camera photography of the inspected goods which move 
from the former in a conveyer top from plurality, carrying out the image processing of the appearance 
picture, and carrying out the discernment judging of the quality of appearance or the kind of poor cause 
is performed. For example, when visual inspection of the periphery of the container for packing was 
carried out, most generally, each field of inspected goods was picturized with two or more cameras, and 
it was inspecting by two or more sets of the image processing systems corresponding to each camera. In 
this case, disagreeable bur ****** to which cost becomes high since two or more image processing 
systems corresponding to the number of a camera are needed. 

[0003] On the other hand, arranging two or more mirrors (mirror), obtaining the mirror image from [ of 
inspected goods ] plurality, compounding this mirror image, picturizing with a camera as a single 
picture, and carrying out an image processing is proposed. In this case, the number of a camera or an 
image processing system can be reduced sharply, and it is economical, and is also practical. However, 
since the arrangement position of a mirror was limited in order to compound two or more mirror images 
optically in this case, there is no flexibility on the layout of equipment and there were restrictions from 
this point. 
[0004] 

[Problem(s) to be Solved by the Invention] Then, it is what proposes that this invention picturizes the 
predetermined portion of inspected goods with two or more cameras, it incorporates this for an image- 
processing means so that it may become a single synthetic picture, and it conducts visual inspection. By 
this, while removing restrictions of the image pck-up position on inspection, the progression in quality 
of the image data in improvement in the speed and the image processing of picture composition is 
planned. Inspection efficiency tends to be raised sharply and it is going to offer the visual-inspection 
method of the goods also with a very advantageous installation space top also in cost, and equipment. 
[0005] 

[Means for Solving the Problem] Namely, the image data of each camera which invention of a claim 1 
picturized the predetermined portion of inspected goods simultaneously by two or more camera 
meanses, and was picturized with each aforementioned camera so that it may become single synthetic 
image data Based on the coordinate position specified corresponding to advance of the pixel of a CCD 
cell, a selection change is carried out alternatively, it incorporates for a single image-processing means, 
and the visual-inspection method of the goods characterized by inspecting based on this single synthetic 
picture is started. 
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r00061 Invention of a claim 2 requires the picture by two or more aforementioned camera meanses for 
HSS method of the goods picturized by the Doshisha University ratio in a claim 1 . 
OOoTll^ of a claim 3 the image data of each camera picturized by two or more 

the predetermined portion of inspected goods simultaneous y, and each 
SSSSSSs so P that it may become single synthetic image data The selection change 
STJ^vTSngpd based on the coordinate position specified corresponding to advance of the 
Sofa CCD cen The visual-inspection equipment of the goods characterized by having an muige- 
S^^^S^IL single synthet* image data compounded by the aforementioned selection 

a StlKSSS^ and the aforementioned change table, and the circuit changing switch which 
operate by the aforementioned change signal 

Snd anTmag processing system, and a conceptual diagram showing the state where d^4 

check bv which drawing 5 was stuck on the container periphery is shown, The globa placement view oi 

drawing 6 shows the conceptual diagram of the synthetic picture to, and 

mo?W to the visual-inspection method of goods The J***™* 

£rion of TSZ mouth container W which is inspected goods as this ^^t^Sito 
illustrated to drawing 1 of an attached drawing, For example, the mouth section W1 ^™f?™. 
W2 and inner bottom W3 are simultaneously picturized by two or more camera meanses (CCD camera) 
ToaTuB and IOC. The image data 12A, 12B, and 12C of each camera pictures 11 A, 1 IB and 11C 
prized "th each aforementioned camera so that it may be set to sing e synthetic image data 12X 
Based on the coordinate position specified corresponding to advance of he pixel of a CCD cell, a 
5^S^«ri& out alternatively, and it incorporates for the single image-processing means 
30, and inspects based on this single synthetic picture 1 IX. 

[001 1] In the example about drawing! , as specified as ^vention o f ^^^^1^ 
and 1 1C bv two or more aforementioned camera meanses 10A, 10B, and 10C are picturizea oy ™ 
Dosiish^ %M ratio. In this case, let the synthetic picture 1 IX bj *f 

orieinal of the inspected goods W. In addition, by this invention method, not only when each picture dj 
3^«™Sa meanses is picturized by the Doshisha University ratio, but when p ic ^zed by the 
ratio from which each camera picture differed according to the purpose of inspection it contains 
HereaZ accord ng to each drawing, an example is explained with equipment invention specified as 



mm As^hown in the example of drawing 1 , in order to inspect each predetermined portion of he 
eg o oralis wTonhe wide mouth container W, the wall section W2, and inner pars-basilaris-ossis- 
ocdpitan. W3 tie camera meanses 10A, 10B, and 10C are arranged. This camera means consists of a 



CCD camera, and is simultaneously picturized by synchronizing signal 15a sent from the external 
synchronizing signal generating circuit 15. Moreover, in this example, as mentioned above, each camera 
meanses 10A, 10B, and IOC are adjusted so that each of those pictures 1 1 A, 1 IB, and 1 1C may serve as 
the Doshisha University ratio. 

[0013] In drawing 1 , 1st camera 10A, 2nd camera 10B, and 3rd camera 10C are arranged in order to 
picturize the mouth section Wl, the wall section W2, and inner bottom W3 which are the predetermined 
portion of Container W, respectively, this example a spectrum — each picture of the predetermined 
portion of the wide mouth container W is picturized with each camera using Members (one-way mirror) 
19A and 19B As shown in drawing 2 here, the container internal surface W2 is picturized by camera 
10B, and base W3 in a container is further picturized for container **** Wl by camera 10A by camera 
10C, respectively. 

[0014] Data transfer of each camera pictures 1 1 A, 1 IB, and 1 1C picturized with each cameras 10A, 
10B, and 10C is carried out to the single image-processing means (equipment) 30. In the example, data 
transfer is carried out to the image-processing means 30 side by the NTSC (National Television System 
Committee) method from the each cameraA [ 10 ] and 10B and 10C side like dr awing 3 . And in this 
invention, on the occasion of this data transfer, a selection change is alternatively carried out through the 
selection change means 20, and each camera image data 12 A, 12B, and 12C is incorporated for the 
single image-processing means 30 so that it may be set to single synthetic image data 12X. 
[0015] The selection change means 20 consists of an analog switch which operates by the coordinate 
position signal specified corresponding to advance of the pixel (pixel) of a CCD cell. As specified as 
invention of a claim 4, in the example the selection change means 20 Consider the horizontal 
synchronizing signal (HSYNC) of an NTSC color TV system as a line count, and a vertical 
synchronizing signal (VSYNC) is made into the start timing of image data. It becomes the change table 
21 which specified the camera number to be the coordinate position which considers the picture taking- 
in unit of a CCD cell as a train count, and the change signal output circuit 22 which emits change signal 
22a based on the aforementioned change table 21 from the circuit changing switch 23 which operates by 
the aforementioned change signal 22a. 

[0016] Namely, although the image data 12 A, 12B, and 12C of each camera pictures 1 1 A, 1 IB, and 1 1C 
is transmitted by the horizontal synchronizing signal (HSYNC) and vertical synchronizing signal 
(VSYNC) of an NTSC color TV system so that drawing 4 may show In the n-th line of HSYNC For 
example, the inside of three camera image data which synchronized, No. 240 incorporates image data 
12A of the 1st camera from the train count 0 of the picture taking-in unit of a CCD cell. Similarly, No. 
480 [ of a train count / 241 to ] as No. 720 incorporates image data 13B of the 3rd camera from image 
data 12B of the 2nd camera, and the same rank count 480 Each image data is alternatively incorporated 
with the circuit changing switch 23 based on specification of the change table 21 . 
[0017] Thus, a selection change is alternatively carried out by the selection change means 20, and each 
camera image data 12 A, 12B, and 12C is set to single synthetic image data 12X. In this invention, since 
the image-processing means 30 does not perform picture composition but synthetic image data 12X is 
obtained by this selection change means 20, picture composition can be simplified and the improvement 
in the speed can be attained. 

[0018] And this single synthetic image data 12X is inputted into the single image-processing means 30 
through the picture input means 3 1, and is set to single synthetic picture 1 IX if needed, based on this, a 
predetermined inspection is made by the well-known inspection circuit 32, and the processing signals 
33, such as a quality signal, are outputted. 

[0019] If it does in this way, parts for two or more Banking Inspection Department of the inspected 
goods picturized by two or more camera meanses can be inspected with the image-processing means 
(equipment) of 1 . Each predetermined portion of the mouth section Wl of the wide mouth container W 
of the above-mentioned example, the wall section W2, and inner bottom W3 is compounded by one 
synthetic picture showing an inspected goods normal state of being as shown in draw ing 2 by the picture 
with clear each part. Consequently, in this invention, there are many pixels of each picture, and it can 
compare, when each camera image data is divided separately and expressed within an image processing 



system, and it can inspect with high definition ability. 

[0020] Drawing 5 is another example of this invention, and shows an example of the label check stuck 
on the container periphery. For inspection of the label H stuck on the drum section of the container Y 
which moves in Conveyer C top, three cameras 10A, 10B, and 10C are installed in a conveyer C 
outside. Each camera is arranged at the angle of about 120 plane view to the container drum section, as 
shown in drawing, and it is picturizing the portions HI, H2, and H3 which divided Label H into three 
equally. And these partial pictures HI, H2, and H3 are compounded through said selection change 
means 20 by single synthetic picture 1 1 Y like drawing 6 , and are incorporated by the image-processing 
means 30. In this synthetic picture 1 1 Y, as illustrated, the cylinder-like label H was developed in the 
shape of [ one ] a rectangle. 

[0021] Moreover, drawing 7 is the example of inspection of the both ends Tl and T2 of the long goods 
T, and the cameras 10A and 10B which picturize both ends Tl and T2 are arranged in this example. In 
this example, the height position or focal distance of Cameras 10A and 10B is changed, and it is the 
example of the edge which is the Banking Inspection Department grade which picturizes and 
compounds the picture of T2 by the larger ratio than another side Tl on the other hand. For example, it 
is a case so that high inspection of precision may be conducted partial more. In this example, like the 
above, the selection change of the picture picturized with each cameras 10A and 1 0B is carried out 
alternatively, it is incorporated by the image-processing means as single synthetic picture 1 1Z by which 
the both ends Tl and T2 where ratios which were illustrated to drawing 8 differed were compounded, 
and inspection is conducted based on this synthetic picture 1 1Z. 

[0022] Furthermore, drawing 9 shows the example which inspects the goods M which move with two or 
more cameras 10A, 10B, and 10C of the cross direction. For example, it is a case so that the foreign 
matter mixed in fine particles may be inspected. The portion which continues in the move direction a of 
Goods M with two or more cameras installed crosswise [ of Conveyer C ] like drawing 10 is inspected. 
In this example, as shown in drawing 11 , into the left, the camera pictures Ml, M2, and M3 with three 
cameras 10A, 10B, and 10C are divided with the right, and are compounded by single synthetic picture 
11V. 
[0023] 

[Effect of the Invention] Since according to this invention picturize the predetermined portion of 
inspected goods by two or more camera meanses, a selection change is alternatively carried out so that it 
may become single synthetic image data about this image data, and it incorporates for a single image- 
processing means and it is made to conduct visual inspection as it illustrates above and being explained, 
as compared with the case where each image processing system corresponding to each camera means is 
installed, it is advantageous economically and in facility. Moreover, since each part of inspected goods 
is directly picturized with a camera, it does not have anxiety of the cloudiness by this [ of a mirror / 
above-mentioned ], or dirt as compared with the case where it is based on a mirror. In addition, since the 
installation of a camera can be freely performed in comparison, the restrictions on the layout by 
complicated and limitation mirror arrangement like a mirror method are lost. 
[0024] Furthermore, in this invention, since a selection change is alternatively carried out by the 
selection change means and each camera image data is made single synthetic image data, as compared 
with the case where picture composition is performed, picture composition can be simplified sharply and 
the improvement in the speed can be attained by the image-processing means. 

[0025] in addition, the case where can make the synthetic picture by this invention into the appearance 
picture of inspected goods original by picturizing the picture by each camera means by the Doshisha 
University ratio, and the picture of each part is indicated by the partition ~ comparing ~ more— size - 
coming ~ inside ** ~ it can inspect by the practical picture In one side, it is also possible to picturize 
and inspect the picture of a portion by different ratio to raise inspection precision about the specific part 
of inspected goods. According to this invention, according to the object and the inspection purpose of 
inspection, various correspondences are possible. 

[0026] Thus, according to this invention, the restrictions on inspection were able to be removed, the 
progression in quality of the image data in improvement in the speed and the image processing of 



picture composition was able to be planned, inspection efficiency was able to be raised sharply, and the 
visual-inspection method of the very [ in facility ] advantageous goods also in cost and equipment were 
able to be offered. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The visual-inspection method of the goods which carry out a selection change alternatively 
based on the coordinate position which specified the image data of each camera which picturized the 
predetermined portion of inspected goods simultaneously by two or more camera meanses, and was 
picturized with each aforementioned camera corresponding to advance of the pixel of a CCD cell so that 
it might become single synthetic image data, and are characterized by to incorporate for a single image- 
processing means and to inspect based on this single synthetic picture. 

[Claim 2] The visual-inspection method of goods that a picture with two or more aforementioned 
cameras is picturized by the Doshisha University ratio in a claim 1 . 

[Claim 3] Visual-inspection equipment of goods characterized by providing the following. Two or more 
camera meanses to picturize the predetermined portion of inspected goods simultaneously. The selection 
change means which changes alternatively the image data of each camera picturized by each 
aforementioned camera means based on the coordinate position specified corresponding to advance of 
the pixel of a CCD cell so that it may become single synthetic image data. An image-processing means 
to input the single synthetic image data compounded by the aforementioned selection change means, and 
to inspect based on this single synthetic picture. 

[Claim 4] The visual-inspection equipment of the goods which become from the change signal output 
circuit to which the aforementioned selection change means emits a change signal in a claim 3 based on 
the change table which specified the camera number to be the coordinate position which considers the 
horizontal synchronizing signal of an NTSC color TV system as a line count, makes a vertical 
synchronizing signal the start timing of image data, and considers the picture taking-in unit of a CCD 
cell as a train count, and the aforementioned change table, and the circuit changing switch which operate 
with the aforementioned change signal. 



[Translation done.] 



